When recycling lime-sulfide unhairing effluent, cattle hair becomes slurrylike and is very difficult to separate from the unhairing effluent. In order to easily separate hair during effluent disposal, a method was examined which provides the hair with resistivity (immunization) against sulfide. This is done by dipping hides in a calcium hydroxide solution (alkali-pretreatment) prior to unhairing which is done by recycling effluent containing sulfide. Nappa leathers were produced via the chrome tannage of wet whites obtained from pelts which were unhaired by the recycling process of unhairing effluent. The effects of the recycling process on the properties of the leather were studied.
We examined an unhairing method in which effluent was reused (recycled) and replenished with the sulfide. The method was found to keep sulfide content almost constant, to provide no significant change in the swelling of pelts and to be useful for preparing properly unhaired products16). However, effluent containing hair in a slurry-like condition, was very difficult to filter. Efforts therefore are required to make effective use of the effluent and to speed up filtration.
A recent approach provides hair with resistivity (immunization) against sulfides via the preliminary alkali treatment of hides for preventing the dissolution of hair. Sulfides are added for unhairing after immunization1, 3, 11, 13) .
In this paper we have applied BLAIR'S unhairing method1) for recycling the unhairing effluent, and prepared Nappa leathers from wet whites, using chrome effluent.
We estimated the effects of recycling the unhairing effluent and the saving of sulfide usage on the properties of produced leathers. The amounts of sodium hydrosulfide added during the second and subsequent uses were calculated from the remaining amounts of sulfur, which were determined from the concentrations of sulfide ions, in the unhairing effluent. Replenishing calcium hydroxide was necessary to keep the degree of swelling constant, which was calculated from the ratio between weights of pelts and raw hides16) Calcium hydroxide therefore was added in the amount corresponding to 0.5% of the saltcured hide weight, in every odd-numbered recycling use. And, an appropriate amount of sodium carbonate was added to adjust the pH of the effluents at 12.0. The wet whites were washed with flowing water for 10min to remove shaving dust, 150% water and 10% sodium chloride (on the basis of the shaved whites weight) were added to the mixture in the drum. After 10min of drumming, 1% sulfuric acid and 1% formic acid were added and the mixture in the drum was rotated for 2 hours. The drum was rotated for 10min every 3 hours and followed for 16 hours. After 4 hours of horsing up, the wet whites were subjected to chrome tannage operations under the following conditions. In ead successive tannage operations after the first, we made recycling use of the effluents from the tannage process.
First chrome tanning: A drum containing the wet whites was rotated with 60% water and 2% sodium chloride for 10min. 6% of chrome tanning agent (Cr2O3: 25%, Chromosal B, Bayer) was added to the mixture which was rotated for 1 hour. Another 0.8% of sodium bicarbonate was added to the mixture, which was rotated for 5 hours. An appropriate amount of sodium bicarbonate was added to adjust the final pH of the float at 3.8 and the mixture was kept still for 16 hours. The chrome-tanned leathers were horsed up for 24 hours.
Retannage, dyeing and fatliquoring were made under the following conditions. The amounts of chemicals added were based on the weight of the shaved wet whites.
The leathers were finished by conventional polishing with felt buffs. 5. Analyses and tests 1) Analyses of unhairing effluents and wet whites The effluent, of the unhairing process was filtered through a 60-mesh screen and samples for analyses were taken. Transparency, pH, total evaporation residue, ignition residue, total nitrogen, volatile nitrogen and COD were measured via methods used for testing plant waste solutions (JIS K 0102). Sulfur ions were measured by an ion meter from the butt parts of wet whites. The aluminum contents of wet whites were measured by atomic absorption spectroscopy16) 2) Properties of leathers Chrome tanned wet whites and leathers were subjected to the following chemical analyses, physical tests and sensory evaluations.
Chemical analyses: Measurements were made of the contents of moisture, total ash, fat, hide substance, soluble component, soluble ash and chromium, as well as the pH and Ts, in accordance with JIS K 6550.
The aluminum contents of leather were measured by atomic absorption spectroscopy16)
Physical properties:
The thickness, tensile strength, elongation at break and tear strength were measured in accordance with JIS K 6550. Stiffness was measured by the Gurley method. The apparent densities were calculated as the weights per volumes.
Sensory tests: The leathers prepared from wet blues by use of 6% chrome tanning agents, were regarded as standards.
Sensory tests were made of the softness, smoothness, break, fineness and dyeability, via a 5 point evaluation system. The evaluation values were denoted by the averages of the values given by three inspectors.
The area of leather was measured with an optical leather area meter.
Results and Discussion 1. Properties of pelts and compositions of effluents in the unhairing process When recycling effluent with added sulfide, it was very difficult to filtrate the effluent because of the slurry of cattle hair. BLAIR'S method was therefore applied to improve the efficiency of filtration of the unhairing effluent. Hides are dipped in a solution of calcium hydroxide to provide hair with immunity against sulfide and to prevent the hair dissolving.
In this applied method, the unhairing process was divided into the pre-unhairing (alkali-pretreatment) and unhairing processes.
The effluent of the pre-unhairing process was used directly in the reliming bath, while the effluent of the unhairing process was filtered for repeated use.
According to this method, cattle hair decomposes to form slurry as in the conventional method but filtration of the effluent is easy, facilitating effective use of the effluent and reducing the time of operation. Tables 1 and 2 show the degree of swelling and properties of pelts prepared in the circulated effluent, and the composition of the effluent, respectively.
The degree of swelling of the pelts decreased at the second circulation, after which there was no significant change in level. 3. Yields of wet whites and amounts of chrome tanning agents used Table 5 shows the yields of wet whites produced from recycling the unhairing process.
The following shows the amounts of chrome agents required in the chrome retanning of wet whites and in the direct chrome tanning of pelts, as obtained from the data in Table 5 . In the case of the chrome retannage of wet whites, the amount of chrome agents added (6 % to shaved whites) was 14.5kg. The amount of chrome tanning agents (6% on pelt weight) used were 46.1kg in the case of without preparation of wet white. The reduction of chrome tanning agents was 70%. The following figures are the ratios of physical properties of produced leathers (see Table 7 ) prepared in the first and tenth circulations of the effluents. The ratio was 1.04 for thickness, 0.90 for tensile strength, 1.07 for tearing strength, 1.0 for elongation at break, 1.23 for stiffness, 1.05 for apparent density and 0.95 for area yield. Thus, no significant changes were recognized for recycling effluent. According to the sensory tests of the produced leathers ( 
